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-;i/xf U>y7^>] (1, 2, 4 - h V ^ f-;i/^>-tf >) ;i/-rzx^A, [ ( 
R, R) — N — — -1, 2-v7x-;i/if l/>y'7r/] 

(1, 2, 4 - h 'J ^^;l/^>-tf )U?--VA > [ (S, S) — N — 

-1, 2-y'7x^xfl/>y7r/] (1, 2, 4, 5 -TV 
^>?-;W*>4fV) ^f-7A, [ (R, R) -N- ?y7,)V*~)V) -1 
, 2-y7xi)Pxfl/>y75>] (1, 2, 4, 5-f F7^f M^'y 
) ^--/A, [ (S, S) -N- ^ -1, 2-/7x^ 

if l/>>7 * (1, 2, 3, 5-f h7>W^4f>) ;l/f-'7A, [ 

(R, R) — N — — -1, 2 -y7x- ;i/xf > vT ^ > 

] (1, 2, 3, 5 -x h 7^f ^f-^A, [ (S, S) -N- 

?y?,)\/*=-)V) -i, 2-v7xX^xfl/>y7^] (1, 2, 3. 
4-fl>7^fM>-lf>) ^fx^A, [ (R, R) -N- *? y X)\<*~ 
)V) - I, 2 - v"7i-;i/ji^-ix> ->7 5 (1, 2, 3, 4-ff-7^f^ 
^>-tr>) ^x^a, [ (s, S) -N- >yWk*xi;v) -l, 2-v 

7xx;l/ifV>y7>>] (1, 2, 3, 4, 5 * ^ ^ ;i"^>-tr 
>) ^-^A, [ (R, R) — N — ^ >-y;;i/*xi;v) -l, 2-/7xx 
jkxfi/yy/r/] (1, 2, 3, 4, 5 -s<y**^- ;l/^>-ir>) 
A, [ (S, S) -N-^ ^ >^.;l/*-;i/- l , 2 - y'7xx;vxf l/>y7 5 
y] {^■^■^f-)V^y^y) ;^x7A, [ (r, r) -n-^^>7^;u^- 
1 , 2-y7xx;i/xf i/>y7ry] ^-;i-^>-tf — "y 

A, 

[0 0 2 9] 

[ (S, S) -N- h V DVj-u* ?? — 1 , 2 - — ;1/je.^i^ 

>y7^]^>-if'y^fx^A, [ (R, r) -N- b 7)\s*uj( ? y^)V 
^xz;i/-l, 2-y7xx;i/xfI/>y7<>]^>-l:>^f-7A, [(S, S 
) -N- h 'J 7)V%U* 9 V7,)V*~)\/- 1 , 2 - y'7xx^xf l/>y7 ^ > 
] (^^-;i/^>--fc:>) ;i^x\.y A ^ [ r ) -N- h V -7)V*u* ?? y7,)V 
2-y7xx;yxfl/>y7r/] O f-;W«>-lf >) ^fx7A 
, [ (S, S) -N- ]> V y)V^ru^ 9 y?,)V*=-) -1, 2-y'7xx^xf 
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vyyr , 2 -y^^;u^^4f>)^-r-^A, [ (r, r) -N-h 

i; 7;w^n^ ? l , 2 - y'7 x^fxf p > *jy % >] (l, 2 

- v^;l^>-*r >) ;i/x-^A N [ (S, S) -N-b'j7JVtn^^y^;l/ 
^j=.;v-l, 3-y7x^xfi/>y7^](l, 3 -v>^ A"* 
f-^A, [ (r, R) -N- h 'J 7)\<jru* ? y^frfr—ju- l , 3-y7i 
x;vxfl/>y7r/] ( 1, 3 -v^^-;u^>-tr>)-r-^ A, [ (S, S) - 
N — MJ y)V^-u^ 9 y^)V*~)V- \ , 4 - y*7xx;Vif V> y'7 ^ >]( 1 
, 4-i?*l-)\"<y*iy))V7- — T7J*, [ (R, R) -N-h'j7;^n>^> 
4-y'7x^xf^>y7r/] (1, 4 - ^i^y-tf 
>);^-7- — -yA, [ (S, S) -N-hU7fl/tn>^>7W-^-l, 2- 
y7xxjkxfl/>y7^] (p-v^>) ^fx^A, [ (R, R) -N- 
Y*)~7)\y3-U2 9y7,)\,* — )V-1, 2 -V7xi^xf-l/>-;7 5 >] (p- 
v^>) — [ (S, S) -N-h^A'tn^i'^^^-i, 

2 -y7xx;l/xfl/yy7 ^ >] !✓>) ^t-^A, [ (R, R) - 

N- h 'J 7;U^-n^ * yx)V*~ )V- 1 , 2-y7xx;i/xf l/>y'7^ >] ( 
;i/rx^A, [ (s, S) -N- h 'J 7;i/5fn^ * y^)V*~)V- 

1, 2-y7xX.;yxf-pyy7=y] (1, 2, 3 - f 'J ^f"^>-b'>) ;V 
"7" -— • [ (R, R) -N- h 7;V;*nM * 1 , 2->'7x 
- ;kxf y> vT 5 >] (1, 2, 3 - h V ^ ?-;W*>-tf >) ^rx7A, [ ( 
S, S) -N-h'J7^n^^>7>;v*x;v-i, 2 - v "7 i — V y V 
7V/] (1, 2, 4-f'J^f;^^-t*>) ;i/-r-*A, [ (R, R) -N- 
h'j7^n^^>^;i/,tx^-i, 2-'77xx;vxfi/y-77r/] (1, 

2, 4 - h V *?-)l"<>4iy) ;Vrx7A, [ (S, S) -N-f'j7^tn^ 
^ i t 2-y7xx;i/xfl/y-77ry] (1, 2, 4, 5-T 
h ^^;i^>-fcf >) ^fx7A, [ (R, R) -N-hV7Hn^^>^^ 

2-y'7xx;Vxfl/>y7?y] (1, 2, 4. 5-r>7^f 
;i^>-tf>) ;Vrx>)A, [ (S, S) -N - h 'J 7^tn^ 7 >7,;u*x;i/- 
1, 2-y'7xx;i/xfl/yy7r/] (1, 2, 3, 5-f l<7>fMy-b* 

>) ;i/rx7A, [ (r, r) -N- h u y^^u* 9 y?,)V*-)\<- i , 2- 
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-/7x-;i/xfi/>y7^] (1, 2, 3, 5~r by^f M>-b*v) ;i/f- 
-■7 A, [ (S, S) -N- h 'J -7;w^-n> * >.x;i/*xwi/- l , 2-y7x^ 
;vxf l/>y'7<>] (1, 2, 3, 4-rh?>f^>4f>) ;i/-f— 
[ (R, R) -N- h 'J yfrtu* ? >X)V*~)l<- 1 , 2-y7i-^xfV 
>->7r/] (1, 2, 3, 4 -f- h ^f^U^O-tr >) ;i/-r-"yA, [ (S, 
S) -N-f'J7^tD^^^fl/*^-l, 2-y'7x-^xfl/>y7< 
>] (1, 2, 3, 4, 5-^>*.*'^;i'pt*-/W*>-£>) [ (R 

, R) -N - h 'J 7;VtD^ ^>7;;V/t-;U- 1 , 2 - y7 xx^if p > y7 
5 (1, 2, 3, 4. 5 -^>^^^;^>-fe" » ^f--7A, [ (S, S 
) -N-hV7Wn^^>'7;i/^-A'-l, 2 - y'7xi^xf l/yy7 5 > 
] (^^r-9-^^;i/^>-tf>) ^-r-^.A, [ (R, R) -N-b'J7Wn^^ 
y \ , 2-y7xx;vxfi/yy'7ry] -f-;w^>-tf > 

) ;i/x--y Aijs$>\f bti&o 
[0 0 3 0] 
^r-7At K V K£f #<7)#!l t LTIi, 
H K'J K[ (S, S) — N— (p - h;i/^y^;i/*^;i/) -l, 2-y'7x-^ 
xf V>y7 5>]^>-ti'>^r-7A, tK'JF[ (R, R) -N- ( p - 
x.>7,)V*~)V) -1, 2 - v 7 x x ^xf v > y 7 r/] ^ > ;i^f - ^ A 
, K K'J K[ (S, S) -N- (p - h A/ * — -1, 2-y7xx 

;vxf i/>y7r/] O^w^-tfv) ;vtx7A, t K'J K [ (R, R) - 
N- (p - h;i/x.>*;i^xwu) -1, 2 - y7xx^xf v>y'7< >] 
^;^>-tf>) ;i/7"x.r>A, HK'JK[ (S, S) — N — (p - h;wc;/ywi/* 
2-y7xx^xfpyy7ry](l, 2 - S» f-^'-O'-tf )V 
T--x«yA. t K'J K [ (R, R) — N — (p - ^x>^H-^) -1, 2- 
y7xxji/xfi/yy7r/] (1, 2 - v ? ^f-;i^>-fcf>) ;1/t--^A, \l K 
U K[ (S, S) -N- (p - h ;l/i>x;i/*xwi/) _ 1> 3-y'7 X x^xf 
U>y'7r/](1, 3-y'^f^>^>)^fx7A, K'J K [ (R, R) 
-N- (p - Y )Vx.>K)V* — )V) -1, 3-y7xx;l/xf l/>y7r/] ( 
1, 3 -v^^;U^>-b*>)f--^A, K'J K[ (S, S) -N- (p-h;Wt 
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-tf >)^f-^ A, t: K'J K[ (R, R) — N — (p - h ^x>x;^-;i/) - 
1, 4-y7xxjl/xfV>v7r/] (1, 4 - v^;l"0-tf >);l/-r — 9 A 
, H KV K[ (S, S) -N- (p-f^x>^;^x;v) -l, 2-^7xx 
jvxf i/>y7^] (p-v^>) frT-VA. tK'JK[ (R, R) -N- ( 
p - Y)V^~y^)V^^.)V) -1, 2—/7xx;i/xf l/>y f 7^/] (p-v^ 
>) ;^x7A, H K'J K[ (S, S) -N- (p- f;vxy^^*x;i/) -l 
, 2 - y7xx^xf-l/>y'7 ^ y] (^v^l^^) t: K'J K[ (R 

, R) -N- (p - h )Vx.y 7)V* — )V) -l, 2 - y7xx;i/xf 5 
>] ^fx^A, tK'J K[ (S, S) -N- (p- Y iv^y* 

)V*~)V) -1, 2-77xXji/xfl/>y7^] (1, 2, 
^.y^fy) jv-r-^A, HK'J K[ (R, R) — N — ( p - h ^x y y\ 
) -1, 2 - y'7x^^xfl/> y'7 5 >] (1, 2, 3 - h 'J J* /W* > > 
) ;vtx7A ( t K'J K[ (S, S) -N- ( p - h y7)V*~)V) -1, 
2-y7xXiUf l/>y'75>] (1, 2, 4 - h 'J ^ >-fe* >) ;1/t" — 

t K'J F[ (R, R) — N — (p - Y )VJuy7)V*-)V) -l, 2-y7 
i jx iv^vyVT ^ y] (l, 2, 4 — h 'J 7- )\>>s<yjfy) ^tx^A, t: 
K'J K[ (S, S) -N- (p - h )l<3-y7)V*-)V) -l, 2-77x-;i/x 
fP>y7^7] (1, 2, 4, 5 -7" h 9 "?-/W*>-*f y) t: K 

'J K[ (R, R) -N- (p - h )VJuy7)V*~)l<) -1, 2-y7xx)Vxf 
\yyyT<y] (1, 2, 4. 5-fh7^fM>**>) ^-^A, t: K'J 
K [ (S, S) -N- (p - h )VJuy 7)V*~)V) -1, 2 - y"7xxjl/xf 1/ 
>-77r/] (1, 2, 3, 5-f f7^fM>t*>) ;i/T--r>A, tx K'J K 
[ (R, R) -N- (p - h;l/i>^;k*xwv) - 1 , 2-y7x-^xfl/> 
yT<y] (1, 2, 3, 5-rf7>fM>^f>) ^x-^a. H K'J K[ 
(S, S) -N- (p - h )]/x.y 7)V*~)V) -l, 2-y'7xx;i/xf vyy 
7^>] (1, 2, 3. 4-r h^^;l^>-tf>) t: K'J K[ (R 

, R) — N — (p - Y )Vx,y 7)V^=-)V) -1, 2-y7xx^xfi/>y7^ 
y] (1, 2, 3> 4-rh7^fMy^y) ^-7^, lxK'JK[(S, 
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S) -N- (p - Y )V^.y7,)V^ — )V) -l, 2-y'7x-;bxfi/>yrr/ 
] (1, 2, 3, 4, 5 -s<>? *J-)V<>1£ y) ^f-^A, kK'JK[ (R, 
R) -N- (p - h )V3-y — -1, 2 - V7x^;l/ifl/>y'7 ^ > 

] (1, 2, 3. 4, 5 -s<> ? *J-)V<>J£ y) il/t-7A, t K'J K[ (S 
, S) -N- (p-fjVx>^j^-;v) -1, 2 - y7x-ji/xf l/> y7 ^ 
(^3r+M^;i^>-fc?>) ;i/x-->A, K'J F[ (R, R) -N- (p-h 
;i/x^x;i/*x^) -l, 2-y"7xx;|/xf l/>y7r/] (^^r+J-^ 

[0 0 3 1 ] 

t K'J K[ (S, S) -N-^ y* y^)U^^)]y- i f 2-y7xx^xf i/>y 
>]^<>-tf>^T--^A, \l K'J K[ (R, R) -N-^ 9 y?s)Vfc-)V- 1 
, 2 - y 7 x x;kxf 1/ > y 7 ^ jVfx 7 A, tKV K[ (S, S) 

-N-^ 9 y^)V*-)U- 1 , 2-y7xx^xfl/>y7r/] (*^-)\"<y 
-tf>) >7A, t: K'J K [ (R, R) 9 >X)U* — )ls- i , 2-v 

7xx^xf i/>y'7r/] -f-;v^>-t: >) ;Vt-x^^^ n t K'J K[ (S, 
S) -N-^ * l , 2-y'7xx^xfi/>y75>](l, 2- 

v^;^>-tf>);l/f---y- A, t K'J K [ (R, R) -N-^ * >yUW-^xwL- 
-1, 2 - y 7 x x juxf V y y 7 ^ >] (1, 2 - i? 2 y-\f y) ikfx 

<y-2^ K'J K[ (S, S) -N-^ ^ >^;V^xi;i/- l , 3-v7xx;i/xf 
l^>y7r/](l, 3 - i/^^-)V^y^z y)jVtx 7 A, tK'JF [ (R, R) 
-N-^^>^^*x;k-i, 3 - y7xx^xf l/>y7 < y] ( 1, 3 - v 
^ -^;i^>-tf y);vfx 7 A, tK'J K[ (S, S) -N-^ 9 y?,)V*~)\s- 1 
, 4-y7x^xfu>y7;>](l, 4 -v^ ^)V^y^d y);i/rx7A, 
t K'J K[ (R, R) -N-^ * >;*;y*^;i/- 1 , 4-y'7xxjvxf b>y 
7Ty] (1, 4 -v^^-;l/^>-tf >)^fx 7 A > fcK'JK[ (S, S) -N- 
^ 9 y7sfr* — )\<- 1 , 2 -i?7xi ;l^jL^l^>>?T ^ >] (p-->^>) 
x^a, tK'JK[ (R, R) -N-yt * 1 , 2-y7xx;i/x 

^1/>vT^>] (p-v>>) ^f-^A, £ K'J K[ (S, S) -N-jX* 
y*)V* — )V-\, 2 — v "7 jx xwl/Ji-f- l/>y7< >] (^->^P>) ^fx7 
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A, t K'J K[ (R, R) 9 )V- 1 , 2 - y'7x-;Vxf 1/ 

>-77r/] ;Vf-^A, t K'J F[ (S, S) -N-*9>Z 

— 1, 2-v7x-;i/xfi/>y7r/] (1, 2, 3-h'J^;l^ 
>-tr>) ^-r-x-yA, tK'JK[ (R, R) -N- * 9 >Xfi/* — )l'- 1 , 2- 
y^x-^xf l/>y'7^] (l, 2, 3 - h 'J ^;l/^>-t? >) ;l/-r— -y-A 
, h K'J K[ (S, S) -N-^ * l , 2-y7xx^xf i/> 

y7r/] (l, 2, 4- h 'J^f^wo-tfv) ;vfx-)A, n K'J K[ (R, R 
) -N-^ ? > ^ xi l f 2-y7xx;uxf l/yy'7<>] (1, 2, 
4 - h 'J ^7-;i^>-tf >) ;u-f-H7A, t K'J K[ (S, S) -N-y< 
*x.;i/- l , 2-y7xx;vxf i/yy'rr/] (1, 2, 4, 5-ff7^f 
;v) ^fx^/A, H K'J K[ (R, R) -N-^ 9 yX)l/* — )ls- 1 , 2-/7 
x -jl/xfp>->7r/] (1, 2, 4, 5-f F7^fJl/) ^fx>7A, tK 
'J K [ (S, S) -N-^ * >*;i/*xi;l/- 1 , 2 - y'7x- jVxf l/>y7^ 
>] (1, 2, 3, 5-fh5^fM>-lf>) ;i/-r-^A, k: K'J K[ (R, 
R) -N-> * — 1 , 2-y7xx;i/xf-i/>y7ry] (1, 2 

, 3, 5 -x h <7*<f- >) ^tx^A, kF'JF[ (S, S) -N-y< 
^ >vWW-f^;i/- l , 2-y7xx^xfp>y7^j (l, 2, 3, 4-x 
hy^7-)ls) ji/fx7A, tK'J K[ (R, R) - N - J * y 7. )V*~)V- l , 
2-y'7xx;Vxf l/>yrr/] (1, 2, 3, 4-f f7^fiV) ^fx-7 
A, t K'J K[ (S, S) -N-^ 9 y7)V*-)V- 1 , 2 - y'7 x-^/xf U 
>y'7r/] (l, 2, 3, 4, 5 -^>?^?-;i^>-tf>) ;vfx-7A, tK 
•J K[ (R, R) -N-^ * y?s)}/*~)V- 1 , 2 - y7xx ^xfi^yyT 5 
y] (1, 2, 3, 4. 5 -^>*^^-;i/^>-fcf>) ;^^7A, HKVK[ ( 
S, S) 9 y^)V* — )\s- 1 , 2-y7xx;i/xf l/>>?7r/] 

^r^M-f-TWO-lf >) ^f-7A, t K'J K[ (R, R) -N-^ * >>W^*- 
J^-l, 2 - y 7 xxjl/xf 1/ >y 7 ^ >] C'^+M ^;i^>-tf ;l/-f — ^ 
A, 

[0 0 3 2] 

tK'JKt (S, S) -N-K , J7Wn^^>x^x;v-i, 2-^7x- 
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^xfl/>y7^ y]^<y-if >^f-^A, t: K'J K[ (R, R) -N-MJ?^ 

:*EM ^ y 7,)V* — )\s- 1 , 2 - v7x-iVxfl/>y7^ >]^>-fcf yjVt — 
>yA, t K'J K[ (S, S) -N- h 'J ~7)\<*u* ? y^)V^=.)V- 1 , 2-v 
7x^xfv>y7^] O ^;i/^>-bf ;vfx7A, k K'J F [ (R, 
R) -N- b 'J yfrjru* 9 >K)V*~)V- 1 , 2-/7x^xfl/>y7? 
>] (^f-;^>-tr y) ;Vrx7A, t K'J K[ (S, S) -N-f 'J7;^o 

2 - v7i~;ixjcf-j^>v'7 ^ >](1 , 2-v^^;!^ 
>-tr y))V7--^A, fcK'JK [ (R, R) -N- h >; ^ y^)i>*- 

2 - y7x^^if l/> y'7 ^ >] (l, 2 - y^f ;^>-tf>) ;Uf" 
-7A, kK'JK[ (S, S) -N-K'J7;^n^^>7;;v*-;i/-i, 3- 

y'7x-^xf y>y'7r/](l, 3 - V ^ f-;^ > -If >) ;l/7"— <y A , t K'J 
K [ (R, R) -N- h 'J -7)Vjru* ? y?,)V*-)V- l , 3-y7xx jvxf 
yy^T<>] ( 1, 3 -v^;l^>-tr>);i/x-^A x t K'J F[ (S, S) 

— N — h 'J yfrj-u^ ? y — 1 , 4 - y'7xx^xfv>y7^ >]( 
1, 4 - v^;i/^>-tf>);l/x->> A, t K'J K[ (R, R) -N-h'J?^ 

jrUJ ? y7.)V*~)U- 1 , 4 - y'7xXjVxf y>y7< >] (1, 4~V> 
^^^>-if >);w-r-H7 a n t K'J K[ (S, S) — N — h 'J 7 jvj-u 9 y 7^)V 

2-y'7xXjkxfl/>y7^>] (p-y^>) ji/y-x^A, t 
K'J K[ (R, R) -N- h 'J -7;W^-n^ ^ y^)V*=-)V- 1 , 2-y'7x-)V 
if^y7^>] (p-y^y) ;^x7A, tK'JK[ (S, S)-N-h 

^ 7 )V*U * ? y \ , 2-y7x^]l/Xfk7y'7r/] (7yf 

yy) ;Vfx7A, \l K'J K[ (R, R) — N — Y *)~7 )Vjr u ? y 7* ~ )V 
-1, 2 - y7x-;uxf ^>y7 ^ >] ;kfx7A, kK'J K 

[ (S, S) -N- h 'J yfrjruj* 9 y*)V*~)V- l , 2-y7xx;ufv 
>y'7ry] (1, 2, 3 - h 'J ^;^>-fcf >) ^t-^a, t: K'J K[ (R 
, R) -N- h 'J 7)V*u* 9 y7,)V* =. )V- i , 2 - yy z.~)\<3-^-yy i JT 
5 >] (l, 2, 3 - h 'J j*^;i^>-tf y) )Vy-=.yA^ £K»JK[ (S, S) 

— N — h 'J 7;v^-n^ ^ y7,)v* — )V- i , 2 -^7 il~)Vx.j- vy-JT < y] 
(1, 2, 4 - h 'J * i-)\"<yjszy) )V7-=-7^, 
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[0 0 3 3] 

t KU K[ (R, R) -N-f'j7^D>^>^^-;V-l ( 2-y7x- 
;Hfl/>y7 5>] (1, 2, 4 - h 'j ^ ?-;W*>-tf >) Jl/f-^A, tK'J 
K[ (S, S) -N-f'j7^to^^>^;v,t-^- 1, 2-y7i-;Pxf 
U>yT<>] (1, 2, 4, 5-fh7^^) JVf--)A, tF'JK[ (R, 
R) -N- h D -7;i/^-n^ ^ y i , 2-/7x^^if P>y7^ 

>] ( 1 , 2, 4, 5 -f - h7>f^) .^x-^A, tK'JK [ (S, S) -N 
-F^^n^^y^^t-^-l, 2-y7i-Ji/xfi/>y7r/] (1 
, 2, 3, 5 -T- h ^f-7A, KK'JK[ (R, R) -N 

-h'j7^tn^^>^;^x;v-i, 2-y7x^xfi/>y'7^>] (i 

, 2, 3, 5 -f- h yt^-JVOJz >) ^tx->A, kK'JK[ (S, S) — N 
-f^^n^^yx^^-^-l, 2 - y'7 xx ji/xf i/y-77^ >] (1 
, 2, 3, 4-x f7^f;v) t K<; K[ (R, R) -N-f'J7 

)Vjrut ? y^)V*=. )V- 1 , 2 - y 7 x - ;v x f 1/ > y 7 5 > ] (1, 2, 3 
,4-t- h ;i/fx7A, tF'JF[ (S, S) -N - h V 7;v^n^ 

? y^fr* — l , 2-y7xx;vxfi/yy7ry] (1, 2, 3. 4, 5 
-^y^^f-)V^y^y) ;vfxi)A, K'J K[ (R, R) -N- h V 

^ — 1 , 2-y7xx;i/xf i/y-77^] (1, 2, 3, 4 

, 5 -^>*^;i/^^-t£ y) ^7-7A, kK'JK[ (S, S) -N-b'J7 
* $ y — l , 2-y'7xXjVxf l/yy7r/] (^^-^y*^- 

;l^y-tf>) ;i/x--7A, t K'J K[ (R, R) -N-PJ7i^o^^y7^ 
2-y7xx^xf i/yy7 5>] (^^r"9-> 4£ >) )V"r 

[0 0 3 4] 

ti&m, &Xtf-~1B& (A) (B) xm £ tiZitG® £ 7f ^ LXfcfc LX i> 

a) fcitf (b) -e^^tt^^^^^LT^js-r-So i^^^timois 
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fcoji-^Jtrt, 1.0 : o.i^i.o : 10. oo^Mfcopdj-e, £f£L<(i, &mtyt 

&o ti(±, i»ji»v 1 1 

Itt&JJMt&bKttLX* O.lrt^lOO^K £F3L<(±, LO^IO^^M^* 

KU hmo^tftfflti^o ^^JRiS^OgiSE^^tt, Angew. Chem. , 
Int. Ed. Engl. 1997, 36, 285-288^ J. Org. Chem. 1999, 64, 2186-2187 KfSft 

s*ltv>& 0 ss>kj;ju Tfe^tt^-a^t^. Mraanvi I I J£&JPMfc<£i» 

S (B) -C^$tL^ft^«rSJSL"C^^JR^4rp«lL, ifL*»Ii Lt 
(A) (B) ti$tL^^^^LTM£LtUv^ (##08 2) « 
[0 0 3 5] 

fHiWt^yF (DMS0) , -;^fH;VA7^ K (DMF) „ 

4>0.01mol/L^^v§«^^fflL^v^#-e, ifiKli, 0. 1-3. 0mol/L<7)$&B-e 
IW^VI I I«#«m^-^^o^#«|f^:^^i-^-^(A)ioJ: 

^(Bj-c^^ns'fb^oftti. aur, mmmmvi i i«^«is^sr<>o^ 

^JKfltfftCJti-SRJSMO-t^Jt (S/C) -e^£*u S/Cfi, 10-100, 0 
0 0 UK -Cab ^ ^L<(i50~2, 0 0 0 "Cab 4 o SSSJtfi. jgtStt«r# 
ILt, - 2 0°C~ 1 0 orgSttii fc^-Clio «t 0HR*WKti2 0°C~ 

4 oro^ia#j£-cRio*^ijfe-r&^t**-c#-5o s/s^rati^E^sziS. s 
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m> O^^ifriaoTl^^^ 1 0 0I^Wt?SJC&ti^j|$-f * 

[0 0 3 6] 

1 

— <y AT < Kfg#Ru[ (S, S) -Tsdpen] (hexamethylbenzene) <O^J& 
T^^>#H^iT, [RuCl2 (hexamethylbenzene)] 2 134 mg(0.2 mmolh (S.S)-Ts 
DPEN 147 mg(0.4 mmolK 17 *A 183 mg(2.8 mmol), i&lb^L-V 3 m 

U 7K 3 ml £20 mlval/>^t:A^ MS^TlBf L 7k"T?afelII*rlSWi 

[0 0 3 7] 

$ £ fc, ##ffl 1 l^^tco^fitc «t t) , R U [ (S, S)-Tsdpen] (1, 2, 3, 4, 5-pentameth 
ylbenzeneK Ru[(S,S) -Tsdpen] (1, 2, 4, 5-tetramethylbenzene) » Ru [ (S, S) -Tsdp 
en] (1, 3, 5-trimethylbenzene) ^ Ru[(S, S) -Tsdpen] (p-cymeneK RuH [ (R, R) -Tsdp 
en] (1, 3, 5-trimethylbenzene) Jt^aJfiL L-fz a 
[0 0 3 8] 

(HJ60O1) (R) -3-[tr* h^y*;v*-;u) ^f-;i/] 

T^^^HfTF, Rut (S,S) -Tsdpen] (hexamethylbenzene) 12. 6 mg(0. 02 mmo 
K S/C = 50), 2-y^n^-b/> 97 ^ 1(1.0 mmolK vnv^>fM14 
yu 1(1.0 mmolh 2 —ff-f\/- 2 —"/U/*J —)\> 1 ml£20ml~>^ Vy 9 \Z~Kfi 
, 30°C^T48B#P B m#L^o :«777ya*7A^D7f^7^- ( 
^^•9->/T-b h > =90/10, Si0 2 ) laoti^L, il»£213 mg 01X3*93 
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%) HPLC (V^'t^nm CHIRALPAK AS, ^**ry : 2-7'n/>7- 

;V=85 : 15, II0.5 ml/min. 210 nmTi&m) it^mB. ^Mfc L fcfS*. 

96 %eeT^o7t 0 
[0 0 3 9] 

(^»J2) (S) -3-[fcf* (^F^ry*;^f-^) n^^r+hy 

T^^y^H^T, RuH[(R,R)-Tsdpen] (1, 3, 5-trimethylbenzene) 24.0 mg(0. 
04 mmol. S/C = 50). 2 - v ^ n^-fe / > 194 ^ 1 (2. 0 mmol) , 7D>|y^ 
■3^229 ^ 1(2.0 mmol), T-fe h > 2 ml £20ml v j. P > * iz Ati. 30r^T48B# 
mmWLfzo :o»$*75r>a*5A^n7K57-f- (^*+>->/T-b 
h> =90/10, Si0 2 ) la^tffllU glft«316mg (1R*£69 %) t#fc 0 HP 
LC (y^-k^tm CHIRALPAK AS. : 2 -^n/V ->^>=85 I 15, 

v^iI0.5 ml/min, 210 nmtMfcfcU) H«fc 0 3fc£Wft£W56Lfcte*, 73 %ee"e* 

[0 0 4 0] 

(HMM3) (S) -3-[tf^ (ih^ry*;i/*'-;v) ^ o^^-^-y 

y;i/rf>#H^Tf. RuH[(R,R)-Tsdpen] (1,3, 5-trimethylbenzene) 24.0 mg(0. 
04 mmol, S/C = 50), 2-y^nA4-t7> 194 ^1(2.0 mmol), vnyfyx 
^;V304 ^1(2.0 mmol). T-fc b > 2 ml £20ml ~>jl V > ^ MAtL. 30 < CKT48B# 

b>=90/10, S1O2) CJ:^«U gW^£330 mg (i»64 %) t#£ 0 £*t 
&&TK^£7lZ^UZ'lr9-A'&&itlZW&&Lt:&, HPLC (y-f-t;V 
aSSi CHIRALCEL 0D, I 2 - -furtj -;U=97 : 3, tftLiSO. 5 ml/min, 21 

0 nm-C^tU) KX^yt^mm^'dmLfz^^ 77 %eeTNfcofc 0 
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[lt2 9] 




[0 0 4 1 ] 

Mfe#ll4) (R) -3 -[If* (xhJry*jV,f-^) 

T^^^H^TF, Ru[(S,S)-Tsdpen] (p-cymene) 24.0 mg(0.04 mmol, S/C = 
50), 2-y^DAJr-ty> 194 ^ 1(2.0 mmol), t □ i^-;i/304 ^1(2.0 

mmol), 2 2 -^n;V-^ 2 ml £20ml yj. W > * ICA*U 30°C^ 

T48B£|lfl«#Lfco uO«777ya)!;7A^DVh^77^- (^-9-> 
/T-tr h > =90/10, Si02) iaotffigU gl»£409 mg («80 %) ?#7t 

o zti*mm3iz^t£i^^isy*?~^mm^^i%:Ltzfe, hplc 

(^M-t^ttM CHIRALCEL 0D, I 2 - ^n;V - ;U = 97 I 3, ^0.5 

ml/min, 210 rarest tB) ^ J; ^ jfc^lfcj^illj^ Lt^IS^, 61 %ee-e&ofco 
[0 0 4 2] 

(HMf!l5) (R) -3-[tf* h^fy*^^^) n^>^ y 

7;i/3'>f|^T^ Ru[(S,S)-Tsdpen] (hexamethylbenzene) 12. 6 mg(0. 02 mmo 
I, S/C = 50), 2 - n^>^y > 84 1(1.0 mmol), vn^y^f ;H14 
1(1.0 mmol), 2 2 -7°n^V-;w 1 ml £20ml v V > y~ tlAtt 

, 40°CHT24B#P f g«L£ o ^»777ya*7A^nvl>^77^- ( 
^^r+h>/T-tr h > =90/10, Si0 2 ) ^cfcoTfflML, i»£210 mg (l»98 
%) #fc 0 HPLC (^-b;l4±$£ CHIRALPAK AS, <^**)-> ; 2-"7°n^V- 
;i/ = 80 : 20, mm.O ml/min, 210 nnfCftm) J; 19 7fr«JS£?IJJ7E L^M^, 
98 %ee-e*ofc 0 
[0 0 4 3] 
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(H«!J6) (R) -3 -[if* y^-;u] v^a^^y 

Ru[(S,S)-Tsdpen] (hexamethylbenzene) 12.6 mg(0.02 mmol, S/C = 50), 2- 
v^n^>r-y> 84 ^ 1(1.0 mmol), y^J ^ ^- ^ 1(1.0 mmol), 2 
-y^;V- 2 -"fu/iS )V 1 ml£, T^3->#H^T^20mlvil/>^tcAtL 

fi&ft AffiTK-cife^ l h u ^ a -eet l , mm * l 0 

#^;fx£*i£j£tf£^J±^@L (0.4mmHg, 145°C) , S «86%Ti#£ 0 
HPLCi:if) ffMH £ «03e L fcjg*. 98%eeT£> o fc e 
[0 0 4 4] 

(HWII7) (S) -3-[kf* (>f^rv*;v^-;v) y. n^>? y 

T;i/3*>#H^CT> RuH[(R,R)-Tsdpen] (1, 3, 5-trimethylbenzene) 12.0 mg(0. 
02 mmol, S/C = 50), 2 - n^>f; > 84 ^1(1.0 mmol), 7n>|y^ 
^;H14 /i 1(1.0 mmol), T-fe h > 1 ml £20ml v ^ > y Atl, 40°CiCT24B# 
WSH^Lfco :^l4-77'r>a*7A^DV^77^ (^+h >/7 -b 
h>=90/10, Si0 2 ) i:io-C»IIU glft«213mg (JR^99 %) %tz 0 HP 
LC (VJ^frttM CHIRALPAK AS, : 2 - 7*n/\V -;l/ = 80 : 20, ftE 

igl.O ml/min, 210 nnfe^tij) KJ: Oft^#EJK*fl!JeL 89 %eeT-^o 

[0 0 4 5] 

(HJ&0II8) (R) -3 -[if* (J- h ^y*;wt-;i/) y ^-;i/J y y n^?> y 

T;v=3*>#H^TRu[(S,S)-Tsdpen] (hexamethylbenzene) 12.6 mg(0.02 mmol 
, S/C = 50), 2—>^n^>fy> 84 ^1(1.0 mmol), vn>^yxf;H52 
^ 1(1.0 mmol), 2 -y 2 -7°n/NV-;u 1 ml £20ml P > y CA^ 

40rK-C24R#WflM$L*:o :©^77r>a*7A^07f^77^- (^ 
^■frV/T-fe h > =90/10, Si02) CiotilU il»£233 mg (IR^96 % 
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PLC (VJ*:W±m CHIRALCEL 0D. ^**fy I 2 - 7 0 n/NV - ;W=97 I 3, vft 
ilO.5 ml/miiu 210 nm-C&ffi) KJ: (9 ^MS^vIJJte L^lt^r, 96 %ee-C&o 

[0 0 4 6] 

(IIM9) (S) -3-[fcf* (xh^y^/;v^;v) * y 

T;v^>#HfTF\ RuH[(R,R)-Tsdpen] (1,3, 5-trimethyl benzene) 24.0 mg(0. 
04 mmoK S/C = 50), 2-y^n^>t/> 168 // 1 (2.0 mmol). ^nyiyx 
^;V304 {x 1(2.0 mmol), T-fe h > 2 ml £20mr>^ V > ^ tCA*U 40°C&~T24H# 

b>=90/10, Si0 2 ) CiotilL, g#J%£462 mg (W95 %) t#7tz 0 -tL 

^^mms^-txd^^i-y^^-^mmm^^Ltz^ hplc (r-r 

-b^ttM CHIRALCEL 0D, : 2 - -;W=97 : 3. tffL^O.5 ml/min 

, 210 nm-e^tb) ^£^3t¥mmZM7£.Lfzffi^ 91 %ee-C^)o/;o 
[0 0 4 7] 

(MtkmiO) 3-[l, (^ h^rv*;usK-;u) i^;i/]v^n^>^ 

T;W^>#H^T. Ru[(S,S)-Tsdpen] (hexamethylbenzene) 12.6 mg(0.02 ramo 
1, S/C = 50), 2 - n^>T-y > 84 ^ 1(1.0 mmol), y^fiMfiWn 

M33 fx 1(1.0 mmol). 2 - ^ 2 - ^n^V ~)V 1 ml £20ml V > 

^KA*l, 40 o C^T24P^TO^L/io i<7)}#«^7 7 7 ya77 7 A ^ nv b ^7 
•7-f- (^^r-9->/T-t h > =90/10. Si0 2 ) ^ioTffiHL, @lft^£54mg ( 
I&^24 %) t#7c 0 HPLC (^-f -t;i4±tJJ CHIRALPAK AS, : 2 -7°n 

znV-;1/ = 80 : 20. fi£&1.5 ml/min, 210 nnfCftttO X ZMfeLfz 
1^, 76 %ee-e^o/io 
[0 0 4 8] 

(^y&#!lll) 3-[tf* (^ h^r v7j;i/*~^^) ^^;v]-4, 
T;l/=f>#B$CF, Ru[(S,S)-Tsdpen] (1, 2, 3, 4, 5-pentamethylbenzene) 12.3 

ttiliE#2 003-3085335 
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mg(0.02 romol, S/C = 50), 4, 4 -v>^ 2 - n^>7=-y ^ 122 jul( 

l.Ommol), 7D ?-;H14 ^ 1(1.0 ramol), 2 - ^ 2 - -fun J - 

)V 1 ml£20mlv^lx>^KAtL, 40°C HT48W1 W L£ 0 - <7)*#f&£ 7 ^ 
yail7A^7F^77^ (^*^ >/T«fc h > =90/10, Si02> ^ctoTffl 
ML, BW**141 mg (J|X^58 %) |#/: 0 HPLC (V^-t)^±m CHIRALCEL 
0D, ^**ry : 2 -/n;V -;V = 97 : 30, HO.5 ml/min, 210 nnrCj&tti) H 
«t <9 *^*Eft £W5£ L 99 %ee-C* o fc c 

[0 0 4 9] 

(HJ&09 12) 3-[ (r-fcf-zv) U h^v#;w-j^;v) ^;i/]v^n^>* 

T^=T>^H^Tx Ru[(S,S)-Tsdpen](hexamethylbenzene) 12.6 mg(0.02 mmo 
U S/C = 50), 2-y^n^/fy>84 ^ 1(1.0 mmol), T -t hffc&J* ^;H08 
^ 1(1.0 mmol), 2 2 -rn/V-A' 1 ml £20ml z/ V V 9 \zXfi 

, A0°C\<ZX2AmmMW\^tZo :«^7 7 ya* 7 A ^ dy 7 ^ - ( 

^^-V-y/T-t h > =90/10, Si0 2 ) taotilU iM£l96rag (JD&99 
%) \%tz 0 J H NMRfcitfHP LC (r^-t^nm CHIRALPAK AS, : 2 

-■7°n/\V-;V=80 : 20, fctitLO ml/rain, 210 nmTMfcW) t:<t 0 y7XfW 

[0 0 5 0] 

2) ^l/r-^VD^-h #S#Ru [CH2 (CO2CH3) 2] [ (R, R) -Tsdpen] (m 
esitylene)69-g-$cffi 

T)V=ty%m%T, RuH [(R,R) -Tsdpen] (mesitylene) 50 mg (0.085 ramol) , •? 
o>|y^^ 78 M 1(0.68 mmol), £ J: tflBkic T -fe h > 1 ml £20 mlv-xl^ 

?K\tixz<r>t tms&mttftft^, m&®nk*24 mg mm 40%) 

TLZtztb^ #*jWg§fcv>J:-?Kfg;jfi (-30°C) NMRfflJgfcfrfcofco 

iH NMR(CD 2 Cl2) 2.06 (s, 9H), 2.20 (s, 3H), 3.55-3.80 (m, 7H), 3.88 (t 
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J = 11.5 Hz, lHh 4.09 (s. lHh 4.27 (d, J = 11.5 Hz, 1H), 5.06 (s, 3H 
6. 65-7. 35 (m, 15H) 

[0 0 5 1 ] 
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[591045677] 
1990^12^280 
mM^'f^EH^M^WrSTi 2#8-^- 



